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mtmmmt. 

mt<ojjfatfmm?ri~& cxmt-r am-fbi mm t , 
fliri ssBrt tasis fctjijESBibe fie t <v® »=»»* h titzn 

itsmi&immmnmtimtojjft t mti&its fie <om 

iftE^bEi^£mE5£'fbafieoi!>fc< t i>\,->Ttifr 
U 

<b@«e , WE*«i4f m* » mwEWb i fie * ks 
i= » l T*ii*ft cam $ *l * - 1 a 1 1- a J8$v 

<tt^fti^ii, ^i^ist** >( bi*it> tie 

«tt#*&&&WESHate«i:, Sr^trit^r^ati- 
1 EttoflMtfStta**?. 
[gf*«4] HfEa»fltU*4ix*«rEa«tt»«, ft 
(F e ) 

(A g ) , x.vfttatO'b&wrtifri'&tTZbt: 

IM*4I5] m<bO*l6]^Kfit)lw-^|6](c@«$it^ 
&<fbB£ei:, 

ttfto^rnwunsjiLKiD crKft-r^Sfbi fie t * 
UEja-fbEipe £ mrEflBtfbg fie t it <b 
js^fiHet, 

tSE^bsife^mE^bafie^* < ti^-m* 
tt@«e. ^tEi^iifiPiesu-'HtiE^bifie^Kts 
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< t fc^-fftriMi, ft (Fe) 

< £ fcv>-f*ijWA, (N i ) , ft (F e) ttz 
ItasOW (Co) *&tt$kl&&&&frb%Z>Z. t 
«fci-*fll*3U ~6 0v»m*»lotE*0»«»jSt 

[«*JH8] TitrEBHbH3ie2:TiJE®<bifieii> 

mrE5S-fbH*e *> «rE9te# k js »t * 

£ . tJESB'fb a se o«rE«e#:»- * it & uateae <ojg 

i oKEttoa^ffiifca)**^. 

20 [ir&ai o] ntrE2aa£i±o*«tte«i, & (a 
u) , #s (Ag) Rxrm (Cu) on t,©v»rft*2o 

[tt*3l 1 1 ] it** 1-10 ov»-f H*> 1 otcfEfgo 
Ko 

[»*ai 2) n#JHi iBtoi*^» Kt**. a 

Sr#«£i-*»ftE»lf^a6tto 

30 [SfelHOfNIII&gftg] 

[0 0 0 1] 

C (4 , JgMffi lew L T SilH -t > * «SE**S£*t* ^. t: > 
10 0 0 2] 

40 m^«05$ $ Kit bt JEffc-f * v» ^ a*3i«tt feitx JJ 

mm** m*mmmm* (wt> m r 

*) J £ 

[0003] iO-td ^MR«?-lix SHWlClix 
K f -f ^. ^ -^m^ t - <n JS^Ei^fl^fi I- H v » 
T> «*E»*flEKE«3ftfc«*©tt*ffl U=WB ^ 
tLT^»5 (IEEE MAG-7, 1 5 0 ( 1 9 7 1 ) 
^#H?.) , tOi o fta*^» Kl± rMR^f KJ ti 
50 [fiXTV^o 
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[0 0 0 4) tZhX'-&*. ZtLt,<OMR3&-1>mm2 

1 fcf -j Y <7>*t << X#/J> ?<^l), fcf ? h tf* <b cojfitmm 
(Oi^ttltit^Ltv^o 4 t) (SfiSI^T 

<> * § JSttSEfb* * » * - 1 arc § * iS&gT-JiS S / 

[0 0 0 5] CiT r^lSSJ tli, tfiffiS (Oe) 10 

*>tz*) nmumtm. (n) #*&v»*4-i»*L-cij»K 

t LTflv»4»^, A»4S/NJt**K-*-4*:*U 

[0006] ^W^cofc 54tiiA- yr 20 

R^-fb^W*- t^T-#* ^k'V^ (spin-valv 
e) mZm^ZZttf-tSiitLX^Zx, 
[0 0 0 7] mi 9 14, ^^v/^^BtOlSt^Krffiflljfi 

*«35-f**AHr*)4. ^fv/^rn o oi4, 5i 

«tt«F, otitis. SH8tt»P;Ra f ,R5*«tt*A* 

Ftmum& ui-f-aiMi) t~4 osft^a-fbiaiE-cs 

*i^:Sfttv>4. L"C, fl-ffl5a»lc4oT3fcai4 
JiF^aib©* 2o<o?i«g14^P. F4>a 

<k*mio«Jtfl94««*«'fbs*. 

=£r x. * i t t!) s X' (Phys. Rev. B45, 

806 (1992), J. Appl. Phy 
s. 69, 4774 (1991) ^#S?.) 0 

[o o o 8] 5$ai£JlFi4, r^y-JiJ** 

VM4 Hi8»*g§SJ , r^bS^SJ fct't^Sft, 34 

mam ph. r*>»j raibHJtej frft <° 
fozti, mtamsa. r*^--9-jfj **vm* runs 

[0 0 0 9] X\£>'W?mi±+ fia*T<>s 7 'J -IB 

46, fcaBaEffctfnirteT* »k MR^? KfflWMRSfi: 
1LTV>S„ 

[0 0 10] ZOUoKAV'sJOvrm^lzttLXlt* 

[0 0 1 1 ] 112 014, HttftCfflv*fe*lTV>&tt9tft 50 
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/cil t: V-'Ob'/ff^MJif^lSE L, E L £!£ 
It, -tv^WSt I LT¥1?K*U KffiTfr 

O^ffili— jftlZ TC I P (current- in-plane) J ttt 
4 litlX\>->2>o 

[0 0 1 2 J CI P^st©**, MRKfl:¥& LTI4 1 
0-2 0%fIJKOiiS:#*C: fcOTIftfcfr-9TV»« 0 4 

i/»CjnS^*, MRSf^<Dffiiitlilil?MR||gcoffi'S;^}£ 

rR-c«4ffi*ft«a;«[* 1 0~30nic1-^>itic40 

14* f n^ft^ll t»<t4iti:J:"JJt8 
K.%&t 4-t#tHo - it *b OfQ A* t> , m 

b#*t-i4c i p^^w^trv^N'^rffiAfMR^-y h-m<o 

[0 0 13] LfrLterfb, 1 0 0 G b i t /inch 2 
KI±MRfc<ffc*i LT3 0%Srttx.4«[* , *»iS*iT 
T-14, MR^Mb^i: LT 2 0 %^i4i*f|4: 1 14 
&75^, I4*E»f*Oltl±<«:ftO**^!W 

[0014] roii fc«ar^"b, MR^-fb3s£*# < 

tiitef, cip-sv (c i p-*tf w*;u:r) £ 

[0 0 1 5] 132 1 14, C©4 d »aJBfl|jSt*i-*^ 

# < oa^s/^atte^Bs- t450Ait*4-5»ce> 

8 P t 7 ') -J! FO«tt*/#lHBtt«*E t 
^:§^MR^b^^x.-&-i:* J nnili:?nTv> 

4o 

[0 0 16] L^L^75 f *b, H2 1 0#SetC43V>T(4, 
^M3St4lgx.4 <>©<0, -t>^mSEI l4fS^#iilci*L 
TWlzSKixi/-*, •^*t-Fitom^l4v^-fti^— offl 

[0 0 17] S/j±|B04-?*^-Cl4, tf>@Pt7 

v -mF <o*n?fi\,zio^ximn.mi)mmzixz>&t» 
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y Kaj#f4«ffi^k*KJttRILTv>**:*3, U1£\z-t> 

[0 0 18] M.±mWLtc± 1 &3£&75><b, H2 1U« 
L/;i i k* >^ £ "7 'J -Jf Z&mm&l- Ltz C I P - 

5~3 0nw£Jltt*JSfiaeft***S1-*wi: 

[0 0 19] 3 0%£@x.& fcMRSr 

viTMSt^Slt^lD] (current perpendicular to p 
lane:CPP) K-fc 

Sf^ (WTCPP-AIW *«i6**fi.TV»* 0 
[0 0 2 0] H2 2(i, CPP-AI^i^t^i 

ft <b rtS i b *<%\ h tiX o 
[0 0 2 1] L*L4* { t, iOiT^CPPAIftf 

L^. L/:A ! oTCPPAI^fli, ttiSfcfcTfc 

el t<om&wm*-sjmts:frg«)4->2 < lt> *cai 

tt?-SL©««iaa*if*U *iwu*t; 
IiioTV>5 ( /cixli, m=?-<OMVl*0. l^mX 
0. 1 mi:A^--> ?'l.tz*§i&. Co2nmi:Cu 
2 nm*^Si:i OlSitnif, ttJRJ?!* 2 Onmi 

[0 0 2 2] tl±i7)i9 5rlfi^ib, CPPAW? 
4 70>m-C. Kffi*«r», &#fc^-H7'<f 

[0 0 2 3] L* 5 L-^T% MRff-^MRA-y F(:t 

CPP-MRfg^l4«ftffi£«C/.:*McBBttJf i 
^^<<0^)f{C/ < :v>L-C, ffl8UKttffcO»UW*fr? £ 
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[0 0 2 4 ] ttz. MRfZ+ZMR^v Kt:t*.v»44 
-frfcli, /h?^ffl-tm#tcWLTiS5!SStcffi'fk39 J lel^ 
U *£fcMR^-(k3^#<brT.*i o U+i-J&K**** 
**, IO/;* (c li-fe > v > ^SB^-C<OM-§-JS*55S«-(fi) 

btlZ «fc U-r^^S^fe^o L./-* J oT^$BfiS*Hz i 
oTffilk#ll$Ei-SJio I^-^om s t (JSlkx^ 
H) SvhS <-*-«•&£:&<*>*. L*>U CPP-MRf 
ft li Jgtfcffl * « C 3t * £ t i iz 

®&i>W31r *). Ms ti^LTLS V: 

[0 0 2 5] ZKDtzft, CPPAI^fJ"f7'<0lt 

ti, 3 o %*mz.zMRmtm*w&-?$ z> t <n><o^v 

Kffl<OMR-t>t-i L-Cfflv»^,(ci±li5JS)S'fk* f B$lt 

[0 0 2 6] — FeMn/N i Fe/C u/N i F 
e. FeMn/CoFe/Cu/CoFel»fcX 

[0 0 2 7] 0 2 3 14, C P P - S V*?-©Hrffi«Mt* 

BK(ciJv^-c. Kliatt»S>» 3 

£2 0 nmflSf "Cif <-f *..&g73*ifc*K -tOW-frr* 

»a:«<k*ii. 4. 2 K-C3 o%ejsict ft gz& 

[0 0 2 8] of CPP*^^V^^ET 
14* 1 5%flJS<OMR^'fk^L^ : f#'bn-f, L*»^7'J 

-@coms t t#^rv^c*, rm<v 

[0 0 2 9] 

ClP^iO^fV^^yi, CPP7jS<0AI^ 
CPP*SO^^>^;l'7'| 1 «^^^Ji J Ji^$rtT 
fc<75(0. aB#AT-l± 1 0 0 G b i t /inch2 £j@ 

m.mt, A§iMR^kS«:t)*>, ^ojS^fi«)tCiS!SS 
t4r5i o f>/<;U7*KI4^^35 J ffljSi:^-=)Tv> 

So 

[0030] *«wi±, z<dx i tcWtmoumizm-?^ 

[0 0 3 1 ] 
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filx> i!teaftiB*««>flirEa'fko^ffii4:firKafl:£& 

*«««ifW»***-?*-a-c» MEBibH*© tittiEa 
^tise<o^«< ttv^-rn^(±, 5fcae*i:#attji 
fc*xi:K»»L u mrEW«fltc4nt* 

• , «rE*att * ma a cfniesft a a» * aa u w l 
[0 0 3 2] aE«attt:-£S:h.<&aE&att 

ft £Jf t fc-g-fc t <£> t i-^> £ t W § £ <, 

[0033] ttz. mmmrnm*. m i ©aatt#*e> 

ftSflrESBISBi, ItE^l 

2©»tttt#*c>fc*tWB5*»14Jii, ^tri Oil- 
Sit 

[0034] mtmmmz-sttizmti&m&m 

li, ft (Fe) «fE«aflsU:***t*a 

E#at£aw\ &(Au),i(Ag), a tat 

[0035] s/cii, ^aHoaausaabaa^i*, a 
'fbo^[6]^n«fit)t--^ifi3^@*$^^afb@*^t. 
affc©#ft#tt»ajM;fc crafti-satta t . 
mtzmimmm t aaatta mm t<omzts:rtbtitzn 
mm<pi$mt, ttrEa-fkHaaoaEafto* 
(6] t aaatt i a* o«rEafk©#rsj t ©aw^s kis 

ttmmm £mnmits&m<D'j?% < ttivfnM, 2 

OSMk*tftffl1-*fc*©-fe aeafts* 
§ > «E^Stt<f H V & IflWEafl; S &a Sr K M C *f L 

[0036] ±E^r*Loa««ijtsb**^-jc^^r 

-fn^li, ft (Fe) *><7>i1- * .1 

[0 0 3 7] ifc, «re««*K*S4i&ttK3ftlBttft 
©4>ft< t fcv^-fft^li, ^-y^ (N i ) , ft (F 
e) (Co) **trft«tt-&**»5>*4 

[0038] t tz. mtmimmm tmtmft&&® 

nmmmz & it *> mmm oaa t #a * * t © t •* * 
[0 0 3 9] mmmn^mmn. 2mmu±<o 
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* mm l a mm » £ * -t * 4 « 1 + * - 1 <> -c 

[0040] ME2«a]a±o#att*i±, & 
(Au) . a (A g ) xtra (Cu) od*.«ov^-f^^ 

[0 0 4 1 ] — fj, *%i«ol^. ; Kji, mra<ov^-f 
[0 0 4 2] 2b\Z, *5i^<oa^E^ff^s«±. ± 

[0 0 4 3] *aw©aA»«»*»?-fcfcv»Tii, * 
e >«#tkat*»t=wffl-r * - t^^mt ft ft 

MRMft, aafc«i/ta*W:£1- ft 

& o 

[0 0 4 4] 

niio^a * * a^is^?*^^^-o»f®*a * *-r 

20 t^ItiS. i-ftfc*), *»WOB«JSSta*3lfiF 1 

^ioai4#p, •fn^attJis, w2<D«ttfltF«>« 

[0 0 4 5] $<b(C, ^wa^«^(0±Tlc(i, sss 
E Lrt^it-FixfSllt'bii., -fe ^^.^ffi I ^SiMSitt^lfi] 
£ t * J #glt t ft o r v»* o 

[oo4 6] v»t, mi oatsspii. s 

5iai4^ a k j: «t o xmitrfmfczti 

tz rtr>«j t Ltftffit*. 4fc*2o«ftJiiFii, 

so H^Lftv»a«E»«*ftir*?>»^Sii**1-»a» 
[0 0 4 7] a|cjHMfHciJV»Tli, *10lttlP£J: 

i>'^2oai4gFii, •e-fi-e'iiaattwPF/*attJi 
pn, aaitaFF/*attaFNoa««jt*c>«a 
sntv>4. £oaat±s/^Bii«oaaaat:«vi 
tj±, siattni^iii^aiaa^ig^^ trijt), 
ttKBikii-ttt Lxmnoo -rtci>*>z\<7xm&f§/ 
nm&m mrnwm iz-stnz imam oa-fki* •« ijtit 

|6]ira-fk@«?ttTiS»J, -7'J-Jf FK;fcv>-ci;m8BB 
»l=i*JS L T 15 iriSJ-OB'fb^fa 5r t o 0 
[0 0 4 8] **«:f«lCiJV>TIi, H2 3lZ{aj^L^C 

'J F=ptc# < <03*ai4Jl/^attS<0#iBS-»:»t* 
£ ttf°Hfet%z> 0 C P P^. \£>j<)vymizis^xit y 

siatsa/*attao*Buijit4« ; f-ttaoa*, -i- 
**>**a«a:*«*sft^tf>«Eirtt*i**, cpp- 
m r * it* * & t * m-t h o 

so [0 0 4 9] *ffi«tt#Jt«»*S fc 
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* J T-§, U2 3 tcflg^LfcC P P* k*>/N-;U^Kuit-< 
[0 0 5 0] *^irisv»-c(i, miSI^MffiK 

i*Lrsii:^i^(cij£n*c p p^^-t-DTw^^*, 

£ t \ttk 112 0-?H2 1 IZWTjiLtzC I P^sSOJi 
t**Brt6i:*4o ;<0^i6. C I PffijfjScTIi 

[0 0 5 1 ] 3 5»KaMMlKUv»Tli, -fcV^ttStHi 
IRffii=i*LrSitt*i^t=Stii*fcje>, 112 i izm^Ltz 
C I P**C»^©J: -5 K, #«te»«rtttr£fcKJ:<& 

[0 0 5 2] JiLtKHLfcJ: 3 It, ^f&f^icfcfttf, x 

t^^>r«ffi-c-ib *) Kith, &mzmm 

[0 0 5 3] f /c^^jUi5V»rii, fcf>gP, 7 'J 
t£Z>„ 

[0 0 5 4] itz. **#«KiJV»TI±, fc:>/fP, 7 
'J-JlF©h-*/H!>JSSli*< Lfcti, AifffclSSt 

Jt&Lt, ^m^m^izit^.mt&m.i-t^-tzmmi- i 

ZbifSSteblthtztb, fcf>jfp, -7'j-Jf FO h-* 
;KOMs t<«^Sv>*#Tt, +#&}g#tlitMR3Mt 
Sit** pJHi: So *#KHCI±, H2 3<Ofi$j£ 

r-iie>«p, 7v-mF<oi&&tt.<om2t lt«±2 o 

n mltfigTiofc fe Ori*, ^tgfiicfc^-^i £ i:i 

i^Djfglc^r^o ZtHZX-oX, 7'J-iF<OMs 
t «r/hS«r*(=«oi t^nJtgt^ 0 , i*a8Kfc * feT > 

s t <>/hS fcj&nira&i: 4* fcfc, KiBttlA 

K J: *»*bB3lM*t£* G)± £ i: * J T* § , &fi5 K fe 

[0 0 5 5] fc«ty f ^2<05i?ai4 
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ZSti&m&fes *>SvMiN i Fe {- v T frgi) 

<D J: 7 &N i a*v»liF e££-£4fK i (Jigfifc 

[0 0 5 6] *Htt«KiiV»TliaHBttJl/#» 

*>-£iLTIi, &mmtl8t LTliFe Coi 

MR) , Ag (ft) , Au (£) L< \±*tih<D££ 

[0 0 5 7] St, »KRh (n y'7A) , R u (JPf 
— •7 A) , Mn (-7>if» , Cr (70A) , R e 
(U^-7Z.) , Os (t^^i) , I r U'jv-7 

v> 0 dttt><7)^ *>Tfe, 4# KMn 4 *:I±R e £fl§^£«r 

[0 0 5 8] WtcffffiJKSM*** < ta t L 

Tli, FeMt/Au, Fel^/Ag, fe L < 14 
Fel^i/Au-Ag^ Col^/Cu, Co 
20 i^/Ag, CoS&i/Au, tL<liCoM4 
/Cu-Ag-A u^Wi'fM^Ivilt^lS 
LV>. 

[0 0 5 9] 3fifiB1±€/#5S14e»Jl«jitc-&4^-6^ 
f&fflg<vmmt LTI4, £#<7>Ms t S-lg J t='-tCli:^< 

(4l/I^-S-e»]S£i-SitfeBlll6-C*-& 0 ^(DXntfm 
^t>^tt LTliF e lKI/Au 1 JWiTflUSS 

[0 0 6 0] 5t«te»/#N8t£*»JBflHSK-&S*.Tt» 
<$St<bi:t ^7*4 In mJUTT- 

4/cTPit L-riiJ|ijK^*-et*is«Jrt:*»^-*-*it 
[oo6i] aoii±«/^eii«ofi*flijft«r^jA-r« 

[0 0 6 2] 36fig&«/?M81£V«JStilii(i, ¥fflT-, 
«JiiB4<*«Sii-cv»4c:i:*»a4Lv>„ L^LM 
«r»«tt«Stft-fr«:»*fcJ<>Uli, 112 ICS L/c i: d K 
ft QSl&IB FN, P N K H* > * - )\> H $ fix H *) , 

^<7?SB^T-liKi)-&^54?S1±^FF, PF* { 1II^$ 
<XTV>TfeWS«±iV»„ 
so [0 0 6 3] 13 (;*L^i -5 
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[0 0 6 4] &m&m/3m&mmmffii!kiz&vzsm 

I4&v> 0 

[0 0 6 5] M4 \zmmLtzmj&i,zi$\,*xi±^ 2mo& 
&&ftfrb%i>mm&i>m^btix^z> 0 o^»k mi 

<7?54JS14^P?r^gKi-i34iSt4^PFIiPF 1/PF2 

/pf i Kzmmffij&z&L, m2<D&m&mF*mj£ ™ 

-f-SS^fiS^FF^FF 1/FF2/FF1 ^c^iii 

[0 0 6 6] 4 ipJMfctoKtt, tfU£l4*k:>Jf PiZis^X 
14, ^MffiSt^^i^F e/A u|f®^fflv^C t**M 
J Lv>#, F e 14* If <br §vv£k, g^r- 

*<0£«&icl43i!att/f P F t Lt, Fe/CoFe/F 
e, F e / N i F e / F e f f >}s t> $ 5:® 

[0 0 6 7] -2k 7'j-if irjsv^r t , wmwfcn 20 

^liFe/Aufll'fflv^iiifiiLv* Fe 

ttLv> 0 *©fc#3i«BM4EFFt LT, Fe/CoFe 
/Fe, Fe/NiFe/Fe «0«M8*t4? tiOSftT 

[0 0 6 8] £43, H4 H45V>TI4, 7'.)-JfF<7>± 

k, cu, Ag, Au%i?frb%z>&mw.mG-t>mig$ 

[0 0 6 9] I£?Ktt«/#&te«<a«««iIU:te 

<J&g(4fc<, S5U^Lfci:-5tc, 2 «J£JLb09KMtfls 

"^SMSS t<Dffllz&lfhtl2>-7 V -SFtc^Jv>T(ix # 
MiKSto:*:#*F e/A u#M4-iv>s: t* f Si Lv> 
FeUJ:*5iaeJiFF 1 >**tTli 7 'J -« t LT 
•JK»R«:ft««#tt*x4C t*»«Lv» 0 ZOtzibiZ&m 
ttltLTaittft^UCoFe, NiFefOti 

tc&& 0 40 

[0070] ttz, im&m/im&mmmffimiz&v 

ZSmitmiz, F e <> L< 14 F e ttiZWi& 
f"l4f c c (face-centered cubic) ffi&X$>& z\ ttf 
ISLv>„ £ *Ui#«tt* A u. Ag, Cu 

m<Of c c£Jgfc»gi-L 4 iJ^tz-Ciii 

^<a3b»#**£i&T-£>.& 0 iiLb c c (body-centere 
d cubic) WjST-*oTi, ffiv»-&d tl4DJt6r-*^. 0 
[0 0 7 1 ] * H4*B5K«jj5LJt.fc7l=2«» 50 
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a±oa«tt« fcc«it<o 

tt-H. £ 43 (4 f c c§iH814 

#tbc c 3*«ttfc©«?-#SU 7^;i^ffioUl*, 

*f1" 4 M ^ 4 7 4 ;u * - * » * - £ * r ^ & t 4 *) , 
±&*m.trltMR%Zlt&i&2>Zti!i t X-&& 0 
[0072] B 6 12, bcc 3M8tttt£ f c c SAiB&tt 
t*®.*.%t>*£tz&teM*Wi-t®L£MX-hZ, 0 -ttt-t> 
*>, !S)m<D* fcf wn*;v7(4, llOlttlP^bcci 

PFt #ai£S PNt it** L, 

« 2 oatMt F*» f c c WitO^JS^ F F fc#ai*fe® 
FN t<D?R^«iS**1-^o ^OiTi:f>iP t7'J 
-» F -C-3J>ai4>f OttAfltit 4r * t> <0 i: L T <> 7C § 

[0 0 7 3] _ti|tLfc#«»iS*KiJV»T, FeS^t 
t LTI4, Fe. FeNi, FeCo, FeSi, Fe 
Mo, F e A I *»l«fitti , f»t.ft^tv>#fti:fflV' 

[0 0 7 4] C o&&&t LTI4, Coi:Fe, Ni, 
Au, Ag, Cu, Pd, Pt. Ir, Rh, Ru, O 

s, h f m<o i tnt2m&±.*%itui.tz&&i> t m\f 

hiXZ> 0 ?SiD7C*#(45~5 0JI> : ?-%t-r-&C: fcjWS 
L<, £:h.KI48~2 0 J© ; f-%<7)®H 1 1"* i t 

v+ftizm^-r, mzm\\7tm** s 0'i-gz> t, 

?SlJD7E»:47C#^MR^'fb^$-ff-&/cl6lC, #(IF e * 

[0 0 7 5] fci*>t\ C P P- S VUJ3V»TI4, f£* 
«?-*ttr>SP4:7'J-JBF«-a>Jlfett4t§tC, -?-tL 

«di<0«^^»iic*o* < /<> Ktf-r > -> * juofEMfr d 

[0 0 7 6] m 7 14, «IcoJ: ; )t;if>ai:7'J-ai:-e 
»» H J« *r * it ^ tf > 7f?0*#ff( * SI" «± 

[0 0 7 7] f/c, E18I4, zffyxK'y/oiszrmj-izis 

13 8 (a) (4, fcf>JBi 7'J-f <0®»fff©® 
H8 (b) 14, S¥ i fT<D*-&CO»' > T, 
i^Jg C -S. r > v -V ;v 4: T -7 7*7. f > <OJ»-& t ^ 7 > 

[0 0 7 8] H7K*Lfc*fls«U^v»Tli % SlOS 

tt® p^43tt*5uatts/^ai4s<o«s B 3 
^2oatt® (7';-®) F^43it^5iai4S/ 

[0 0 7 9] IKDiici*LTSE2r[e]iZBr L ix^m 



(8) 



II512 0 0 2-9 2 8 2 6 



13 

Lfc 4-1 t \zttZ> 0 r<75&i&£'£lt4&& 

i±, 0rmmm<7>mmi~&ctg%Zo z<ntz#>. muz 

SI. Z<D7<f » 9 A 

ff ttii* < «o - i # ^TflB 1 4 4 c i ay tub M > m P t 

ntumz too, r mmtf%mx' iscpp-s 

V ?r 4 Z t #nrtt »- * * o 
[0 0 8 0] @8i:i3V>T, ^ifyy(OmWi, ft&W. 

mi-nmm^^i(0&m.iB-t o zzx^^^mn.=F<om 

fc\ 71)1-5 • JE.^Jl/JF-*^g < v #-f>->-v^**« 
< JSC t>*t£ 0 **-r>v + Jl'<Dgii£l±£JISwagKio 
Tj*&oTv>*jt*, »Jf #iiict4 £BllJ¥;£[6J^::*•■^ 
>->^r;^<o^tlaJ!> ^ ^fe.l:4o 

[0 0 8 1 ] B8i:liV't, XT v->-v;K^>Sv^gE£-l± 
iE^ft^SSc**^-* < , 7x^5 • jc*^^F-*«/h*v»tt 

fc^&ri*^, 7i>; • .x *;v-3f v»«a»Sr* 

r ? U#f>y^f ;KD7c 

[0 0 8 2] J-UWiO 4»*lwJ: , «iOCPP 
- S VBUcU^-ce**^©^ t ^ > > * 8 

3=> ? y^fiSt^iiio ^<o;-*>7 7"«iio?n 

[0 0 8 3] Z<Dtzlb. Z<D XoKeCPF-SVlZii^ 

-f iz «t o x&mi mm * 4 < * o > 

[0 0 8 4] ttz. T?7X^><DiZm'9. : ?"t> , !&£ ; i>* 
v^vfc-Cli, **f- >-> -v ;w w Si 4 /.:*!>, te^ 
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[0 0 8 5] W±<0Sb*lCJ: »K SSSHftVfciStfcRfb* 
<7)C P P- S V*«jfKi"4w t7J f ^J^i:44 0 
[0 0 8 6] *||WHisv»rii, b'>Jf P. 7 'J 

oT(p]±^-*4w t**T-#4c 
io [0 0 8 7] Zff)tzib. I9i:f Ltii l-ifateE * 
fllxtfA u/C u/A u<75J: n 4ffiS«jtt U 

asv#tt^#4rt#"5mi::&4o i-fc*>*>, H9ics 
L/cA#fwjui3v»-ci±, miomitm (tfvs) p^s 

PN**, H 1 OiWtti P N 1 I: i o 2 O^ffitti 
PN 2 K-f vJ-Ltzfflf&iGi-ko WM&lz. W.2 

oattS (7'J-S) FKUV'Tt, *SttiFNi', 
^ 1 CD^^ati^ FNlig2 FN2tOt> 
20 hM ?f-f»j6*#-*4o 

[0088] n9o#^tcisv»-c, *att t praJSso*f 

*4-tLTI±, Cu, Au, AgOiliefaW^ 

Mtfflv>4: tic J; *«*»tf;i-A5*att 

i •9«i*ttt-3iatt^tcjeHi-4m ; f-o^e 

>«c#tka?i)*^fiJffli-4wi:* J r-§4c iiricj: Otc 
#4MR^k^«rx.4i t^pl^t 44o 4/:iite>3 

30 i<7>^-g-|±^ffidtir^lt4*S B I^SSfe^S®4'(lH 

w&i- * z ttrsii&ttmz&ifctm&i- *> zt-t><m.i L 

[0089] -15. $m&'pfflms*0'i§it-rz>zkt> 
r-#4 0 

[0 0 9 0] B 1 0(2. im&fMBSi&EftLtzZ 

e>/N*;>7*» ; j L $r*i-ffit^i2!t-*4o -r4t>*>. iwimo 
mm&m s n 1 1 « 2 o^aits s n 2 1 oassidi 

£2ii-4o ^'fno*Sttit, Cu, Au, Ag§<0 

m/-$m'&^<&$.mmm<nmmmmz£^xh. 

?[zftLXtmi:5-Z-Z>ZttfX'£Z 0 oil), ^a« 

tpraeso^att»i/^ai4»B<oa«^»3t, e>^p 

Cil), CPP-S V^«rKESa^[S]H«tH4Ci: 
* f -Ci 4® : 3 L <07K^^ hJU*J: OtiJERU iOSSJStfL 
t*M R ^-fb^^^f £4CPP-SV =Sr«fi£i" 4 w 

t^Dj^t 44o 

[0091] RaaittiAo*fftt urii, a^b 
50 mm&&iz&ti?z&.mR$m&te*%^*>z t&mt l 
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v>o AttftKliP t Mn, NiMn, FeMn, IrM 

tR-t2>&&rf$>Zo -OTti6)KI¥li5 nmJ£U:i1-*c: 

[0 0 9 2] J^±<0«jSUiDx.T, £l<*>ai£JS 

P, £2<Dai3i/f FOv^-fftris *> L< liM^tciiv^ 

1rz>z\ tib s osmx$>2> 0 

[0093] hi i ti, ->>-fcr-r ? tmmzm-rzx 

|B)l21»-^L^Jlc^v>Tli, t:>iPi7')-iF 
fbi" *ai4>f ^3:4 v>-fc-r-f 7^*igSr*-tS 0 £ 

0, fc* »f ©a-fb@*£ J: O^Sgfc t^pT 20 

Ulifc&o -7'J-JiFK£sv>Tli. jE.#H7±©a 

[0 0 9 4] Ja_tK9ILfc*jaKiJV»Tl4, IS 

[0 0 9 5] mi 2 KtRI^L£*H'>^w-7'3H : -i::i3V'> 

[0 0 9 6] ;t?7 7| (T*») B, «f5«Ci LT 
li> Ta. Ti, C r*©«Httt©Av»W*k Cu, A 
u, A g*0**«gJ(t*«/hS < f c c*a*«3c3e«:*i- 

[0 0 9 7] JU±, ^^l^ifflilUT^ 
#ai£>f 1 it itSCPP^"f70^f>AA- 40 
[0 0 9 8] *^io*2 0il©iSi:-3v>T 
[0 0 9 9] HI 3 li, *^©Sf| 2 ©#Ofe©J&SltC^ 

£oaME©±K % KSJsatifeJfA, *ioltt#p, #a 
tt*f«S, £2©ai£#F. S5^m«G<OMH:«^? 

[0 10 0] Zblz, Zff>W§mykO±TKl±. 1SE so 
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[0101] *LT, ^AttWcJsvTfcSil 1 ©atiJf 
P 14. 8rt4t£3feffit£fli Ai:U -2rG>*2rttK «t •) BO 

s f li, l & ^m.nu$m&% b§tfkztizt\- 
nmm m*.tfm^mw%£) \zx*)mitK&ztL& 

[oio2] *5iifc»»KUv*-a±, g i ©attg p t 

*»fe«J«**irv»* 0 -f£fc>*,, HI 3fc*Lfc*#ffil 
Kisv^TJi. k?>JSPIi, 8 1 ©SiSS&E P N 1 t & 2 
©3£at£«PN 2 fcfl3Wi»i6**U v;-^Fii, 
ft 1 ©S$a&Ji FFlt»2 ©SSiattJf F F 2 t Oil 

[0 10 3] ^M^Stt=«(t&9ftB1±« 

- <n%Mt&m/&m£m<oi&mm&iz<£i -satin© 
mmt (i irfffc ^> o fcttai iz $> t) , tr p »= u v» 

[0 10 4] *»9J#tf«*iiiiSffi©»***WLfctt 

cpp-svtcisv»riiaiattii/aattJi«>*ffi 

^ If >«ffttt»%C P P-MRt«*S«SI ti§ 

[0 10 5] **#«|i;iJV»TI±, t'vgp. 7U-1 
F*JC^< ©3ft«ttJi/5*«ttJio||iffiSrK(t*C: 

i> *»t/t-P*MRSEft*OCPP-SV*«jati-*i 

[oio6] t'>^p, 7'; -^Fcoa<b«i-^ 

t LTlMlrrafc*, «-ffc«)«l»«iifv«o«fbBI*i: 

ioo7'j-^<oa'fb$iJ^o^icioTBrtg»c^i9, ^ 

[0 10 7] mi *J:0 f «2OSiatt<ltt, tRJxtfC o 
Jji#^C o^Stt^Oi 7 o Z-Stt&m&ft. $> 
4VM4N i F ^5Sai±#, *>4VM4F e* 

^•^ICi *)ffifS.$tLX^2> e 

[0 10 8] &lzWmiS.1jLtf±£\<*&*-&t>*£bLX 
lix N i F e %$L/Z o F e F e »<&&/N i F 

e-g-^. U<liFei^/CoFe^lrffl^Si 

[0109] im&®/&makm<ommmikiZ'£i nx 
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[oiio] 5^i»i4«/^?attsofSJi«}igic-&f ftt 
Pit txi±miw^mx-i>&mmzft±i-zm-ii-5jmx~ 

[0 1 1 1] tt&tt*/ttBttJ|08tJiflt&*Jgj&'*-& 

[0112] *Hlfc»J!iniJ»t4kf>JlP, ?y 
v»4£.»i±*<, 3mmu±<o&mnftmxmf£ztix 

[0 1 13] HI 4 (i, 7>;-Sa*3«£03£ai!9:8* 

*-T4»-frs-wia5Lfc«^B-p*& 0 -ffcfr*.. WHO 

MFFit, m2 omm&m f f 2 t , & 3 o&att 
s f f 3 1 (ommmm & . 

[0114] 7'j-»F»wjjv»rii, *B«i/i;©**fc 

F e<fO*t««#iSO«#Lrv»ASftattJBFF 3 t#iO 

[0 115] 5$ai4S/^ai4^oa^«iitcj3 
»t*5JH8t£Jlt::, FetL<liFe**4#*4h*» 

-g-tcii, f c cfltjfr**^ t#ai cm* Co 

Fe, NiFel©fc c &JR £ 4RB * Lfc»-&KJ: ") 

«-«6ci-4**wi%ic*»), *ta^.#i4(0[6]±. 

iST-^^Tt. m^Z>Z.t\tsSffeX-$>i> 0 

[0 116] &iz2Mm<omi$.#.<o®.z.&t>*tt LX 

f c ctitj&0at£flE£ b c c«iioai4f££;£*'&:b-e 
5:Ht-H, i(7)J: -5 ^ffi-fc-g-fc-tHcisnTIi f c 

cm&#.t b c cai4#omT-*tffi. 71*5101 

[0 117] FeS^t LTIi, Fe, F e N i , F 
eCo, FeSi, FeMo, F e A 1 Spfta^it** 

[0 1 18] Col^t LTIi, CoCFe, Ni, 
Au, Ag, Cu, Pd, Pt, Ir, Rh, Ru, O 
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hti2> 0 ?&;!J07c3iJ:l± 5 ~ 5 Q&=f-% t-fZ>Z ttfitf-t 

* 0 aSUD7C*liiJiJ * 4rM R ^k$*i4±T, 1$i:f 

[0 119] CPP-SVKJ3v»Tli» SWWl^> 
JSPt7'J-SFSrii»)tfe«t*t §IC 'S^tfeSL^Stt 
io $II«Si:«o'v>t f>i P t L < l±7 'J - Ji 

FS-^JfftL/.rJii'g-Kli. <-oflMJSJl8KS-^<v<>' K 

> K#f- > v -V ;KD|EP IcftlS L 7tft(ll££ Sft & £ £ K 

ttiaffljajw***.*^ ttci f), W7JOJf £;It)iS^7 
&wi;&*-C#*:i£»£*:# <«IHi"***«^ri6tc«r4 0 

oo x «MRJMtspJ* t im-C*.&CPP-SV«:fl*«i- 
[0 12 0] gHBttf ISMS t LTIi, Cu, A u, A 

30 x ^ v * iz&m-rzm&'sj&ttt <o, x<o nm*s u&a 

$L-$-hz.ti>-ssmx*>z> 0 z.<DW i £immM&izt3\f2 > 
m&te : t-fc$k*WLi&ti:mzm&-? * - ta^imttmzm. 

[0121] ttz, $m®.fwm sit, m 1 o icbc lt 

fJJSLJt i -5 tw, Cu, Au, Ag^<0#»iilL^: 

im&m/im&mvmmm&izx tt^r 
40 fgT-*-6 0 :oi ^^att®/^att«<o«s«iioa 

a^icis^-r^vtcj: !k cpp-sv^^iffiii 

K L , it) SSigtJtTJSM R gMfc^jFUS-C I4CPP- 
S V S: t * - £ "b BTnt t ^ * o 
[0 12 2] -7J. R§*ai4®A£ LTIi, «fbB*4$ 

mz&titz&mR&m&itzm^zz. twrnt * 

-*65UiiP tMn, NiMn, FeMn, I rMnffl 
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1-*<jZ-ga*i&&o ^<0^«6KHli5 nmflliiti: t 

[oi 23] 4 tz&±<ommztox.T . $&i<Dm&m 

mtmmzi. t©tt^: trfsjmt%z> 0 4 
tzy v -m\z£^x\i.&mv±.<r>mt*'bz < -rz z t 

[0124] itz, *mmMWUz}3^xi>, ii 2i:M 
Lrmmttz i><Dtmmz^ -Xy^rS (TifcS) B-*> 

saattJBAfcowiicii, sprtttfcftJiS-*, 4&i*a 
mtKz^&mz&m-rzz. t-/>mt l.v>„ .rtubTiis 

iSSJii LTIi, T a, Ti, C t ^<omti&<7>& 
v»*tJft, Cu, Au, A gmn'&fm.in.tf'hZ < f c c 

[0 12 5] JSLb, *»WO*«IO»»Kov»rjBiWL 
[0 12 6] JEttM*#)KL90 % #§§i§Slcov> 

[0 12 7] if, BSLftv>i«ft'/'J3> (S i ) 
&WL±.\Z*/*y ^fti:J:ctC uTliE L 1 =Sr 5 0 0 
nmtt)ILv V * \ V V 7=7 7 -f - IC J: *5ipI9 ^ m<0* 
h 7>frttCML/:. -?-<7>±U 3 /* m^coC P 

P-SV*«RLfc. ffil<7>WJi«J&li, £lTO»<T* 
4. 

T a 5 nm/N i F e 2 nm/P t Mn 1 5 nm/C o 
Fein m/ 

C u 1 n m/C o F e 1 n m/C u 1 nm/CoFe 1 
n m/ 

C u 3 nm/C o F e 1 nm/C u 1 nm/C o F e 1 
n m/ 

C u 1 n m/C o F e 1 n m/C u 1 n m/T a 5 n m 
[0 12 8] *©±KSfc»cA I OxO«IBl(Z*ltfll 
U feftjRZUO. 1 ^m^WTt^ff^L^o 
C J?$ 5 0 0 nm©C u±£l$m&E L 2 **;<y 9& 
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mZ<D0. 1 ^^cO^S-iiL-CC P P-S V4f&£iDg 

[0129] SffiT©M5£©*&*, «#Ei2 5 n £ a *) . 
iftStgeffc2gii l o%©fit£*#&w ta*-c#£o 
•jo. 5 noisi/t^-fts t^pjfgt ^o/- 0 4 

io (0 13 0) 7';-iFOHct^S<, 

itiimmwiizttLr—frt Lxm^x^zzt tmm 
[0131] ttz. zbiz*m.Mmiz.i3\,*xmm3koT 

Ta 5 nm/N i F e 2 nm/P tMn 1 5 nm 

%*>m&<DUfrizfflim%x)\'-*-)i>z : }fzmL. cut 

ffl5mS t C o F e/C u««#dta*i£&«£-$i'i4 J: -5 

0 5 /i m^ t L/-t i^>, T a 5 nm/N i F e 2 nm 
20 /P tMn 1 5 nin«a»=eHi-*»*feiSSi*IM*Lfc 

M R £ «3e-t & - i * f ^Tffi tttvtzo 
[0132] aaii 5 n t 4: 0 , ftftftft* 

t Lrii4 o t^tlfc. ^ntc«t>)2 

PI4R5U8itJlAlcJ:oTA#KaftH*Sil, fc">f 

p*»jSLTv»*»«flia©artbii— f*t Lt»^ri> 

[0 13 3] (ib«« 1 ) ±IBSEtt«»w*ti-*lfctt«i: 

30 -Yyo^e>^r*-?-*KftL^o 

[0134] 4-f, 'J (Si) 

A^fti:iotCuTli4'5 0 0 nma@L 7* 
h •! y 4 -{Z£ *J (PI 9 ^ mW h 5 'f ^tttCfM 

L/w 0 -g-0<fci-5-c9±K3 / /mfte>CPP-SV«rJjS;!g 

T a 5 nm (A";77|) /N i F e 2 nm 
B) / 

P tMn 1 5 nm (R5iai4g) /C o F e 3 nm (f 
>S) / 

40 Cu3nm (iffittfHi) /CoFe3nm (7'J- 

m) / 

C u 1 n m (S5*m^) /T a 5 n m (fiUfV) 
[0 13 5] *<D±.\Z, HI 5 tc^L^tc0i:|5|»IZA 

1 Ox ©#6igtK«-ffML> A 1 Oxi:ii0. Ipm^O 
5t«-BfiKL7to *<D±.\,ZC u±»«*5 0 0 nm^^/< 
7 ^SiaotSa L7^ 0 ^Ute^J-CliA 1 Ox<00. 

1 ^A^TtSraLTCPP-S V^14=&9!)^1-*i t** 

*K ffi^-fb^!4 2%<7>iiL^#<bii^*^^ 0 L^tJ* 
50 cTO. 0 6n©»aRtt*LjH#fc*-r$SJfc«l©l 
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[0 13 6] (it«CT2) %2immt LT, K 

x e > / < >w r * mi l tz o 
[0 13 7] t-r. $mn s s')a> (si) *«±k* 

Ltz a 

T a 5 n m 7t1) /N i F e 2 n m (^v7t 

«) / 

P t M n 1 5 n m (R&flB&S) /C o F e 3 n m 
/ 

Cu 3 nm (?|MSB1£<PfflJ|) /C o F e 3 n m (7'J- 
Jf ) / 

C u 1 nm (&$$«) /Ta5nm (tSSf) 
[0 13 8] fit, tOSIlOMlSCHtSS 

[0139] \£>mt yv-fsimmm&KLtz 
c i p^-f ■^o^e>/t^r* : FS-«ftLfco 

Ta 5 nm (/>*•> 7 y®) /N i F e 2 nm (A-;7 7 
®) / 

P tMn 1 5 nm (K!&81£Jf) /CoFelnm (tf 
>«) / 

C u 1 nm (kT>Jf) /CoFelnm (fc:*>/f ) /C 
u 1 nm (tf>JI) / 

CoFelnm (k?>JS) /Cu3nm (^ffitt4 3 K 
B) / 

CoFelnm (7 'J -JI) /Culnm (7'J -«) 
/ 

CoFelnm (7 'J -Jf ) /Cu 1 nm (7'J-|) 
/ 

CoFelnm (7'J-/1) /Cu 1 nm (iSSIfcJB) 
/ 

T a 5 n m («SS) 

«r«ILtMR 8Eft**»5£ L fc. -E-<7>|S*M R SMfcap 
t LTI±9%<OH**#t>fl7to 1-fc=b*>. JtlfcttlfcJt 

[o 1 4 o] JU±«>jtttnoi»*^&, cip^yo 

[0 14 1] (*2 0H«S«) *«^0»2 0SI 

i«tLt, F e /A uloaiffiffittt* C P P ? 
-< 7(D^ ¥>;<jV7m^ri~'2^r®.W-?2> 0 

[0 14 2] t?. ft»ft'/'J3> (Si) *«±K* 
a-7 ^fti: J: ^TC u HI^ 5 0 0 n rati L, 7* 
h 'J V/97-T-UJ: »)i|iI9 /« mO* h 9 4 rttUJBflt 
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L/Co -i:<D$>tZ<r>±iZ3 fi m£)<DC P P- S V£j£K 

T a 5 n m (^*7 7t1) /N i F e 2 n m (^?7t 
®) / 

P tMn 1 5 nm (£S£ffit£Jf) /F e 1 nm (t£> 
S) / 

Au 1 nm (bT>Jg) /Fe 1 nm (fcT>5) / A u 1 
nm (fc*>/f) / 

F e 1 nm (kf>S) /A u 3 n m (^tt+HUg) / 
10 F e 1 n m (7 'J -J§) /A u 1 n m (7 'J -S) / 
F e 1 nm (7'J -Jl) /A u 1 n m (7 V -J§) / 
F e 1 n m (7 'J -Jl) /A u 1 n m (fcigmg) /T 
a 5 nm (fSSUB) 

[0143] *0±K, 11 1 5 izm Ltzia < , A 1 O x 
*>**«*JBJSU A 1 OxKliO. 
)SU. -?"CO±(CC u±SBE®5 0 0 nm=Sr^.v<7 
CioTllLt. *HlfcffilTli, JiEflMiKJ: •) A 1 
OxOO. 1 a/ AOTt4-diLTC P P- S VVfteimfc 

[0 14 4] itz. t*vgi±, SSifia-ttS^ior 

[0145] ttz, 7';-l©Hcli2 0Oet7C^V> 

too, a<kim«Ba»tr»Lr— #t tr«iv»-cv»* 
i t i>m&X'£?z 0 

[0146] ttz. 2bi,z*mmMizi3^xmmm<7>T 
30 wm&ztt-r 

T a 5 n m/N i F e 2 n m/P tMn 1 5 nm 
4*«ao»fl"tw««4^/u-*-^*rJBjftL» CuT 
»*«*: C o F e/C ufSJflSii tf f i ? 

T a 5 n m/N i F e 2 n m 
/P tMn 1 5 nm«jftKjBHi-**^IStt*l!U»t^: 
MR & ifl!l£-f * C t A^lgt ^o/- 0 

[0147] ^^f, ffiftii 12flt4"), ffitftfcfb 
2£i l_TI±4 0%(Om*m>Z ttf-C&tZo ZtUZX*) 
40 4. 8n©»ttRft**»*dfca t iirtBi:fcofc. 

e>.JiP*fl|fllLTv»iaJB«j6oaftli-#i: LT» 

[0 14 8] <*3©X*«) #$6HO*3©5l 
ItfltU, F e/Au^OWJl«lit**L. $t>tl7 
U-BICN i F e^^lS:ltTifca^.#1±*[6]±$^/cC 

p P *4 -7<r>z tf >^'^7-^(cov^riji^-r^ 0 

[0 14 9] ST, «kSMbS"J =>> (Si) *«±U^> 
M7?Si:iotCuT^ 5 0 0 nmSiU 7* 
so h >; v /5 7 - ic i f) IS 9 mo^. h 7 -rmzfotiZ 



03) 



2002-92826 



23 

L/Co *<7)<bt*(D±\Z3 timm<DCPF-SVil$.m 
Ltz„ *©K«]S(4, &.T<nm*)X-hZ> B 
T a 5 n m (^"^ 7i) /N i F e 2 n m 7 t 

*) / 

P tMn 1 5 nm (KSfiKttJI) /Felnm (fcT> 
*) / 

Au 1 nm (fcf>«) /Felnm (fcf>JI) /A u 1 
nm (tf VJ5) / 

Felnm /A u 3 n m (^fflEttfKJg) / 

Felnm (7'J-|) /Aulnm (7'J-|) / 10 
Felnm (7 V -g) ) /A u 1 n m (7 'J -«) / 
NiFe2nm (7 'J -/g) /T a 5 n m (i£gJ5) 
[0 1 5 0] -t«3±C, HI SKjSLfcJlK, A 1 Ox 
©*&IKRS:?&J8:U A 1 Ox ICI4 0. 1 mftOJtfcff^ 
flJLfco f W±CC u±3S!5 0 0 nm«:^/<7^ii 
i:loT«SU; 0 **tt«T<>, JJBflUSKJ: ►? A 1 
OxOO. 1 //^07t*aLTCPP-SV#ft=SrigiJ^ 

[0151] SiaT-coigiJ^cojsm, SSttt 7nt«tD, 
tatft^-ffc^ii l 8%<ofe*&z>zti>*-e&tz 0 ztuzi. 20 
•5 1.2 6no«ttftfk**»iit*no-*6i:»ofc. 

[0 15 2] tfz, evJHiK5fc«tt»KJ:oTA»K 

[0 15 3] Sfc, 7'J-10Hcli8 0et*^S* 
&it**¥|gtc*l3, «ffcl4*1-W8»KJtLT— »fc L 
Tift v» t i t wiBf § 

[0 15 4] $e»IC**tt«»=Uv»rlt**OT 

Ta 5 nm/N i F e 2 nm/P tMn 1 5 nm 30 
$r-5»£OSB#K8fc«fc*;w-*-;v£JgfiB;U CuT 
gBW&i: C o Fe/CuiiMWgg^^ftiio 
KflMJU * Mc&i^JKZ±lc;Mt*7 ! i:<7>7c£ 0. 
0 5 fimfttLtztZZ, T a 5 n m/N i F e 2 n m 
/P tMn 1 5 nmfltitl=|gH-*-«*£tfffl*MRL*: 
M R £iiJ5£-f iit i^fg btt-stzo 
[0 1 5 5] -to**, tt&tlil oniii), JSt/tJE-ft 

4. ono^gfit^kft^tf*^ tOTtiot. tTt 
tf > if P l4KSs«Brt£/f Ai:icTI!if Ctt<kS» S it, 4 ° 
kf>*P**J*l,rv»4»»*jSoa'fbl4-'»i: LT» 

[0156] (fMonifcW if« jftgHkv';^ 

(S i ) &«±K.X^? J'ftia^tCuTlI* 5 0 
OnmUJfU 7 ■* WW?? << -\Z.±*)m9 nm<n 
x hy^^mzW^mtfzo *<?>&b*<D±iz3 pmft<D 
CPP-SV*«Lt. *<Dmmi&l±. EIT©*P<T 

T a 5 n m (A777I) /N i F e 2 n m (/<7 7r 
H) / 50 
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P tMn 1 5 nm (SSft&teS) /FeO. 5 nm (kf 

>m) / 

CoFeO. 5nm (k: >g) /F e 0. 5 n m (kf> 

e) / 

Aulnm (fc*>S) /FeO. 5 nm (kf>JS) / 
Co FeO. 5nm (kf>8) /FeO. 5nm(fc?> 

m) / 

A u 3 nm (kf»f ) /FeO. 5 nm (7'J-S) / 
CoFeO. 5nm (7';-Jf ) /FeO. 5 nm (b* 
>S) / 

Aulnm (7')-|) /FeO. 5nm (7']-i) 
/ 

CoFeO. 5nm (7';-Jf ) /FeO. 5nm (f 
>«) / 

Aulnm (7'J-f) /N i Fe 2 nm (7'J-|) 

/ 

T a 5 nm (iSSJf ) 

[0 15 7] *0±H, S 1 5 izmttz* 7 tCA 1 O x 
n&mmZJ&J&L. A 1 Ox KI4 0. 1 ^ m&OXSrB 
gtL/jc fO±i:CuJ:S8tfi5 0 0 nm*^^7?S 
i:ioTMLfc, *IIJfc«-ei4±|BfllJiSfcJ: t)A10 
x<730. 1 /imAO^S-iiLTCPP-SV^tt^iite 

[0158] aa-coaBjgoft*, ffiifttt 9 n t & ») , 

*)2. 5 nowdLmtWiznhzttf-ssmtK^tzc, 
[0159] ttz, tr>ei4A»ua<k@«$ixtr>a 

fee ifz, 7 -if)H c (4 8 O e t tj^>?*4C t 

a^fcufcij, aikJ4«.«s«»jijtLr— «ti LTiftv> 

[0 16 0] Sfc, *feU*SHft«K4JV»rilfl|jSOT 
T a 5 n m/N i F e 2 n m/P t M n 1 5 n m 

zzmmvmHzwMzx*-*- n>zr*i&L. cut 

C o F e/Cufiii^ItS^gltJJ:^ 
KflMtU *feK»ll«Z±K*»t4*:©*§3*0. 
0 5 fj m^ t L/ct £ T a 5 nm/N i F e 2 nm 
/P tMn 1 5 nm«^lz*eHi-^$*iget*BiJ^L^ 
M R fciffljg't & i b ifi-SIfa t iot. 
[0161] t&mt 20flti!), ISttft^k 

LTJ4 4 0%<0tt*»*it**T#7t o Ztl\Z£*) 
8noi£m^ikS^#o^t^orf6i:^o^ 0 t/ckf^ 

®piiR5tai±^Atc4o-c^»t;a^kH*$n, e> 

»P*«J*L.TV»««JlflHi©Bftl4-fl:i: LT»v»T 

[0162] (£ 5 OXffifl) if, »M^b-> 'J = V 
(S i ) &l£±U*/<y ?Si:J:otCuT5g^ 5 0 
OnmBIU 7 * h <j 7^7 7 -f 0iH9 ^ mO 
* h 7"«lCf^L/c 0 -?-O*i:-5-(0±(r 3 // m^O 
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cpp-svml/;. *<7>mmmi. u.Tma<T- 

T a 5 n m (/<7 7t1) /N i F e 2 n m (A-;7 7 
^) / 

P tMn 1 5 nm (£5iH&1£») /Felnm (fc*> 
g) / 

C o F e 1 nm (£>«) /Fe 1 nm (k">Jf) / 
CoFe 1 nm (kf>JS) /F e 1 n m (kf>Jf) / 
Au 3 nm (?MM£+mJI) /Felnm (7')-«) 
/ 

CoFelnm (TV -Jf ) /Felnm ( 7 '1 -Jf ) 
/ 

CoFelnm (7>J-Jf ) /N i F e 2 nm (7'J- 
B) / 

T a 5 nm (ffiK/f ) 

[0 16 3] •fW±C, Ei 1 5 IcSL/cfc -5 i:A I Ox 
<?>%MWk*ltmL, A 1 Ox ICIiO. l^mAOTt?r^ 
j£L/c 0 *<D±lcC u±SBm^5 0 0 nmJ^<7 
CloTMU. *H»«-CI±±Efi*JftKJ: OAIO 
xCOO. 1 fi m^^^rlLt C P P- S V#1££ilJ;e 

[0164] ^ST-^aj^tfOig^ iStfcli 6ni^i). 
Si/tgEftSMi 1 6 %<F>fe*kZ>Z- irt J m*/Co i*uci 
•3 0. 9 6n©ffitt«'ft*4:»*£fca f ^lfei:arofc„ 

[0 16 5] 4/c. fcf>JIIi&#lcart:@*$:ft.b , >?| 
JMIdSoa-ffcii— LT»v>Tv>4ii*qtBTl 

/c c 4/c, 7'J-i<0Hcli8OeJti^?«:t 

t^iit *«5SSf § /Co 
[0 16 6] 4/c, Sf>U***«KiJV»TjR*aOT 

T a 5 n m/N i F e 2 n m/P t M n 1 5 n m 
*4«i6©«M3'K*lffl***-*-/i'*»JftU CuT 
8NME£ C o Fe/C u!llii^t«««Sn£J:^ 

0 5^mfttU;U%, T a 5 n m/N i F e 2 n m 
/P tMn 1 5 nm«jS»lJlSHi-**^lS*lt*8URL/c 

[0167] tfffili 8 n t 4r , JSStJMt* 

t LX li 4 0 %<0<1*#4 £ t **"C § /Co w fi\z X •} 
3. 2nO«tftSEifc**»4it* f ^r«6i:«:oyS:. 4/c 
fcf >S P li£3Jiai±JI A ic i otAjfKlftfif? ft, 

vtv'iit * f 5tS.T- # /Co 
[0 16 8] (t6<oa» *IC, $^©S6 0S 

[0169] @i 6i±. *»wo««isa:a**^«-« 

fc=b*>, *5&9lOB4t^? Kli, KJMKtt2 0 0 Kttfl 
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UElS*lt-*t©B*3-^10 2, I0 2$r*r1- 
£o a&a-* 1 0 2, 1 0 2<7)±(cli, c: ft <b i: a$l 
Wlce-ft-*fL/ca«JSfii«i*3IE^-l 0 4 tftkifbttX^ 

he mmMMktt i o 4 ii. mi nmrn 1 5 cn l 
■c»jiifc*»H«)c p p ^ -f yof^T**. 4/c, 

-*t^a^3-^ 1 0 2 , 1 0 2 -5 K, fOM 

Sgtcli, -if(OMM7^i 10 6, 10 6 j4*Jgj£Sft-t 
v^o ^7X11 0 6li, R5»att#*4«'MiSSaiS 

tt-frb**), a^a-^ 1 0 2 tastfsiitai**^ 1 0 
10 4^7';-®wafb^, Bfa«#fc£E#fij, 

[0170] ami&#- 200 ten, eh h7^2oo 

TA^itSSft, IBStf ? h 2 0 0 B* S BE9!)LTV^ 0 * 
ft-PftOEiifc"-;' h 2 0 0 Blcti, ^EPT-tai^L/cJ: 3 
$r«-S§-affcri s JFM£ft, CiKbOEtHfs- M><bO«-s§- 

amn, s«3-mo2 tffi^Mf?i 0 4 1 
*ttA,*f»$uiiifrK.5-;ife*ia„ asusjfis***?- 1 0 

4 IcEiltT 7 h 2 0 0 B <7>a*§#4-x. <bft& fc , 7 'J - 
)f oaifcli, ><-i7^m 1 0 6 ICfc £ y7jr6]^'bffil*Hc 

20 Efe-r^, 0 -Tit, coa<k*Ko«>jEjk*qa«iKSt«5SE 
<tt LT^m^ti^o 

[0171] i^saist^ i o 4 oa*M*ttfiii** 

KiSkf -7 h 2 0 0 BO-»MXi:: /c*6lc, a^J£ 
Sti*^ 1 0 4 OllOn V ^ Mi, IWIUtptcSL 

/ci an h 5 -7 ? on w izffl a -r * aft c«i pi l x mm s 

iXTV^o 

[0 1 7 2] *«EKJ:ftlJ\ a^vtSSt^*^? 1 0 4 
PP*-f ^OSE^-ifflv^C tic J: «J, iggjfcfit^igtft 

30 fc*§fca*ffitft©9effc*W2:-*-*£fca t -csa 0 
•) , ee* J: "9 1 casflE* 1 * < &-?ism®. t l /c 

[0 1 7 3] *A*0!l{Ci3V»-CI±, (ffirt) 

E»^*0«5fi;E»«flt»:aiS L /ca^^ » KSrffll ic^ 

[0 17 4] (»7 0HidW ;Alc, #!£9!<Ot[S7<aH 
40 Jfeffii t L X , ^IS^ OK jMStta**^- «r ffl v» /ca^E 
»B4*«»=-=»v»TRM-r* 0 IH 1 Jbm® 1 5ICMLT 

«FitL/-*»woaAJstfta**^«i, mi eizmmt 
&mziBm-?z>z.ti!> i X'&& 0 

[0 1 7 5] HI 7 li, cni7^ie#MSlW 

m&mf$L*M7P-tz>^nmimx-*>z> < > 

Woa$vE^??£fe.SSS 1 5 0 li, D-?';-7?fix 
-^*fflv>/;M^tt*5„ ramie j3V>T, g#E 
so ftffl 4 /cttSfiE»ffl««f -f ^ * 2 0 0 li, * fcf> K 
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H0»CEHE-j-4o EB^rM 2 0 014, a^f-f 2 

5 314, II«M^>ya > 1 5 4 £>ftJgKI* •) fl- 
it t> ft TV >* 0 C: if, ^->K^7^15 3 14, tfUx. 
I4\ ^6*M^Jtci3v»TmaL^J;^^*^OJS^;« 

S» 

[oi 7 6] m^ar'-r 2 o otm'm-r ^? y 
* 5 <* y i 5 3 <r>$km$nw (abs) tea^r^** 

[0 17 7] t^>->3> 1 5 4 14, 0^Lfc</>I&iS 

T-A 1 5 5 0— *K»tt3flTV»*. 7*fax-? 
T-z, l 5 5 0flfeSSt;:i4, 'J -T^e- ^ O-ttT-**** 
-Y^n-f ;V^e-^ l 5 6 A J IStt<bfLTV^ 0 

15 614, 7?fax-^7-A15 5«*f 
>SB(c^#±tf P>n^lI^L^v>|Eiij3'f ion 
J: "5 Ci*|^UTE11**i.fc3k^a5JJJ: 
0 r tt|t]3-^i>6448JtigBJ:i»?,ia?ii4. 
[0178] 7?fai-^7-Al 5 5li, ffl^tt.l 

5 7<73±T2MB'TtcI^lte>^^^la^L^v»*•-;^^T , ; 

[0179] 01 8 14, 7?fiX-^7-A15 5* 
<b$fctf>a&^? KT-feV^'J Srf -f 
:fcWm0T-£>S o ffi^f K7 7-tV7'J 1 

6 oii, m^mm^ 4 fri&ifr-t 

tiT^fii- 97- -U 1 5 1 £;£L, T9*f-a.3-- 
9T--U 1 5 5 0— 3SlCl4-9-^.^Vv a > 1 5 4 J9 J &lt 

[0 18 0] ♦^'<>y3> 1 5 4 <D5fe«ICl4, 

K*7^ ^1 5 3tf*SX«J#t7<b;K.TV>£ 0 ifii^ffl 
y%1&.&-£t>-&X & &(/" 0 ■fr.X'Ov s > 1 5 4 14 
«*0**a**J:r/R*5ll)ffloy- Ki&l 6 4 4-* 
L, ^W'J-KSl 64tA 7 K^7>ff 1 53 irffi* 

So itl 6 5 1488^ v K7?t>^'J 1 6 0©IS 

[0181] a,k^7^i53 amtottih 

m (abs) tm%.r-i 2 0 ooRstwrncii, 

[0 18 2] BJIa? Kl 0=Sr^L^^9^^1 5 3 

i4, m^xv^,^ 2 o o<DmMfrbmiE.ommtzim± 

[0 18 3] Kl 0 tl^f^i- 2 0 
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Offi^.fef5S±^®JZi3V>T^, 4 fc?is#ft¥iig Tr- 
ig: j 4 x<D&£.*in -7 - 1 * J r* # £ i t li^-c* s c 
[0 18 4] Jtt±, A#taj£#MLoo, ^noXlt 

RB5eS*t* t OTl4fcv>o 
[0 18 5] ^k'W^rfftLTWSM 

10 it*spT^-C*S 0 mz.lt. fr*T)l>Mj <D4^4« 

[0186] m^s? K©*au m&i-z&mm 

|W| « I c ffl v » T pq ft O 3ft * £ ft L W 4 o 
[0 18 7] Sfc, ajRE»S^*«tcHLrt, ff£ 

oTfciK, 2*:, &#(4, /n- Kf-f ^^tC(4K5e? 
Jif, 7 l/^v^f-f ***aai*- Kfcfc* 

20 O*?>i9)4«*ia««t#*»v»&£i:*nq-|6-C*4o S 

[0 18 8] 

ic^iss £ * * j: 3 *a*«to»**?-*itft-r * c t 

[0 18 9] ZomZkt LT, tS*4 •) fctt/h&Rfftkr 
t%Z 0 |h)B#»c, JftWKt jcjgi"*fci6ic BftlBJftff 
[ElMcOffi^^gi^] 

[01] *«Wo*i©*ifcojB»K***«*tl6a;«> 

Bf ® « m. z SE-r w^m r * * . 

[EB2] MttlFN. PNC£>*-/l'HiWgJA*Jl 
fc««JSfit«j*5IE?-OIBflB»a«r*i-*&BT*« 0 
[0 3] 3*ai4§FF, PF^Attl^StSiifcaiCJK 

[H4] 2aw54att^^^s»®K* i fflv^^^a 
[is] 2«Jtt±oaaeflETaijjts*i.fcaftjsa:»* 

[H 6 ] b c c 5iStt#t f c c i^Sttftt 

[07] k*>ffii:-7'J-^i:r-St)llSW^^x./:Xf> 

[18] BTO^k^/^/lflcUltS^f^yt* 
so OSe«*fEi-«iS:HT**o 
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[HI 2] A 7 7 7i ifilS t i*t ifi^ffi^l 
[111 3] 2 

a**TF o if ® mm. * m-r it *> z „ 
[ii4] 7 «;-■ a* 3 «s©at«i*« 

[Ill 5] &&9}<Dmi<7)$£faMtLX<DA£>'<>l'-7 
[111 6] #»9!©«*f6tt»**^*««Lfc»ft^ 

? Ko«w&aiS8;Hr*ao 

[111 7] #&i|llro&*fSSiW£gfioraB&«J£*^ 
[Ill 8] T^^-^-^-^T-A 1 5 5*>ib*WS^A 

[iii9] ^kf>-'^rKo«*Bfiii«a*«*i-*« 
IH2 0] —m^^m^hixx^h'M.m.m^^^ir 

[112 1] tf>JBfc7V-»©*ivf'*i.*aHKtt*££'L 
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* tz m&/$m&m mm m k <t o « a l £ 7 e > > < * 7 * 

[112 2] CPP-AIft^OSET-OBfffiWatiEi- 
[112 3] C P P- S V^^OftffSffiEE^S-rm^HT- 

[^•S-OSiW] 
A KSABtt* 

P 5ait@«Ji (tf>®) 
io p f m&®m 

P N gft&t&l 

s 3m&*wm 

f miteae (7'j-jb) 

f f m&m 

fn ^ssns 

e l 

I -fc>7mi<t 
B ^-;77| 

c kkji 
20 150 mmumm 
i 5 i m%ri 

15 3 ^7^7^ 

15 4 a > 

1 5 5 7^f ai- 

15 6 sK^f^H'f ;w-=e-^ 

1 5 7 



[H 1 ] 



[02] 



1 9] 



10A 




100 



s- 
p- 

A- 



.-: 1 



-EL 
-FF 
-FN 

-PF 
-PN 



3* 



-A 
-S 



[1213] 



[SI 6] 
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[@9] 



[110] 



FF 
FN1 
FN2 
FN1 

v FF 

■ S^-FNn 

: FN 2 S-FN 

-FF 

~ PF ^ 
-PN"0 
-PN2 >PH 
-PNlJ 
-PF 
-PN1 
-PN2 
-PN1 



-EL 



-EL 



-FF2 
-FN1 
-FF1 
-FN! 
-FFl 
-SN1 
-SN2 
-SN1 
-SN2 



^-PN 
PF 
PN 

PF^EL 



3 



[113] 



-FFl 
-FF2 
-FF1 
-FF2 
-FFl 
-FF2 



-PF2 
-PF1 
-PF2 



-PF1 
-PF2 
-PF1 



im 1 4 ] 



[120] 



7* 



-FF3 

-FF2 
-FFl 
-FF2 
-FFl 
-FF2 

-PF2 
-PF1 
-PF2 
-PF1 
-PF2 
-PF1 



EL 



imi 5] 



[12 1] 



i 



-EL2 



-Cu Inm 
4^-CoFe lnm 

Cu Iran 
J^CoFe lnm 
Cu Iran 
-CoFe lnm 



CoFe lnm 
3^— Cu 1 nm 
CoFe lnm 
lnm 
lnm 



3—" 



EL 
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7D> h^-v<£>3££ 

<72)*9!# 7X m ft & (72)»9§* H ffl 1* 93 

F * - A (##) 2G017 AD55 AD63 AD65 

5D034 BA03 BA05 BA08 CA08 
5E049 AA01 AA04 AA07 AC05 BA12 
CB02 



